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DETAILED ACTION 



Response to Arguments 



1 . Applicant's arguments filed on 23 February 2004 have been fully considered but they are 
not persuasive. 

2. As per applicant's arguments regarding Urhan and Kashyap do not teach hash join first 
and second tuples to produce result tuples as the first and second tuples are being redistributed to 
plural nodes have been considered but are not persuasive. Both Urhan and Kashyap teach hash 
join (Urhan, Fig. 1-4, Kashyap, Fig. 2, col. 2, lines 25-35). Kashyap further teaches 
redistributing the first and second tuples to plural nodes according to the partitioning (Kashyap, 
col. 6, lines 15-19). Urhan teaches it is optimal to produce results incrementally as they become 
available. The early delivery of initial answers can provide tremendous improvements in the 
responsiveness of the system. Furthermore, in many situations, users require only a small subset 
of the total query answer, so returning initial results quickly is the key to system usability. 
Urhan further teaches some parts of a query plan can continue while others are stalled waiting for 
input (Urhan, page 2-3), which means the join method of Urhan produces results while 
waiting/receiving inputs. Therefore, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to combine Urhan with Kashyap and modify the join 
method of Kashyap with the join method of Urhan in order to produce results while 

redistributing. This allows^ toej^ijoj^c^ejm^^ for_the_final. answer. 

It tremendously improves the responsiveness and usability of the system. Furthermore, it is well 
known in the art that data can be redistributed and joined simultaneously among plural 
processors (Agrawal el al., 5,884,320). 
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3. In response to applicant's argument that there is no suggestion to combine Urhan and 
Kashyap, the examiner recognizes that obviousness can only be established by combining or 
modifying the teachings of the prior art to produce the claimed invention where there is some 
teaching, suggestion, or motivation to do so found either in the references themselves or in the 
knowledge generally available to one of ordinary skill in the art. See In re Fine, 837 F.2d 1071, 
5 USPQ2d 1596 (Fed. Cir. 1988)and In re Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 
1992). In this case, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine Urhan with Kashyap and modify the join method of Kashyap 
with the join method of Urhan in order to produce results while redistributing. This allows the 
user to receive initial answers while waiting for the final answer. It tremendously improves the 
responsiveness and usability of the system. 

4. In response to applicant's argument that there is no suggestion to combine Urhan, 
Kashyap and DeWitt, the examiner recognizes that obviousness can only be established by 
combining or modifying the teachings of the prior art to produce the claimed invention where 
there is some teaching, suggestion, or motivation to do so found either in the references 
themselves or in the knowledge generally available to one of ordinary skill in the art. See In re 
Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988)and/n re Jones, 958 F.2d 347, 21 
USPQ2d 1941 (Fed. Cir. 1992). In this case, Both Urhan and Kashyap teach hash join (Urhan, 

Fig. 1-4, Kashyap, Fig. 2, col. 2, lines 25-35)^ Kashyap iurfo^^ 

and second tuples to plural nodes according to the partitioning (Kashyap, col. 6, lines 15-19). 
DeWitt teaches distributing data based on split vector (page 4-5). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to combine DeWitt 
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with Urhan and Kashyap and use the split vector in the redistribution step of Kashyap in order to 
find an optimal solution for redistributing data to plural nodes. 

Claim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 1-4, 13-24 and 33-35 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over T. Urhan et al. ("Urhan", "XJoin: Getting Fast Answers from slow and Bursty Networks", 
Technical Report, CS-TR-3994, UMIACS-TR-99-13, February 1999) in view of Kashyap et al. 
("Kashyap", 5,873,074). 

As per claim 1, Urhan discloses a method comprising: 

storing first tuples in a first table in a database system (Urhan, page 4, Fig. 2, Tuple A); 
storing second tuples in a second table in the database system (Urhan, page 4, Fig. 2, 
Tuple B); 

partitioning the first and second tuples into plural portions (Urhan, page 4, Fig. 2, 
Memory-resident partitions of source A, B); 

hash joining the first and secoridTi^les to produce result tuples as the first and second 

tuples are being redistributed to the plural nodes (Urhan, page 4, Fig. 1-2, page 6, Fig. 3-4, page 
5, "XJoin proceeds in three stages, each of which is performed by a separate thread. The first 
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stage joins tuples in the memory resident portions of the partitions, acting similarly to the 
standard symmetric hash join. . ."). 

Urhan does not explicitly disclose redistributing the first and second tuples to plural 
nodes according to the partitioning. Kashyap teaches redistributing the first and second tuples to 
plural nodes according to the partitioning (Kashyap, Fig. 2, col. 6, lines 15-19). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
distribute the tuples to plural nodes according to the partitioning in the method of Urhan. This 
allows the hash-join operation to be performed in parallel by executing multiple instances of the 
various operations simultaneously on plural nodes, and achieves faster execution. 

As per claim 2, Urhan and Kashyap teach all the claimed subject matters as discussed in 
claim 1, and further teach retrieving the result tuples once the hash join is performed (Urhan, 
page 4, Fig. 1-2, page 6, Fig. 3-4). 

As per claim 3, Urhan and Kashyap teach all the claimed subject matters as discussed in 
claim 1, and further teach retrieving the result tuples at random (Urhan, page 4, Fig. 1-2, page 6, 
Fig. 3-4, page 2-3). 

As per claim 4, Urhan and Kashyap teach all the claimed subject matters as discussed in 
claim 1, and further teach producing result tuples at one of the plural nodes; and simultaneously 
producing result tuples at a second of the plural nodes (Urhan, page 4, Fig. 1-2, page 6, Fig. 3-4). 

As per claim 13, Urhan teaches a databas^systCTi^qmpnsing: 

plurality of nodes (Urhan, Fig. 2); 

storing first tuples in a first table (Urhan, page 4, Fig. 2, Tuple A); 
storing second tuples in a second table (Urhan, page 4, Fig. 2, Tuple B); 
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partitioning the first and second tuples into plural portions (Urhan, page 4, Fig. 2, 
Memory-resident partitions of source A, B); 

hash joining the first and second tuples to produce result tuples as the first and second 
tuples are being redistributed to the plural nodes (Urhan, page 4, Fig. 1-2, page 6, Fig. 3-4, page 
5, "XJoin proceeds in three stages, each of which is performed by a separate thread. The first 
stage joins tuples in the memory resident portions of the partitions, acting similarly to the 
standard symmetric hash join. . ."). 

Urhan does not explicitly disclose redistributing the first and second tuples to the 
plurality of nodes according to the partitioning. Kashyap teaches redistributing the first and 
second tuples to the plurality of nodes according to the partitioning (Kashyap, Fig. 2, col. 6, lines 
15-19). Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to distribute the tuples to plural nodes according to the partitioning in the 
method of Urhan. This allows the hash-join operation to be performed in parallel by executing 
multiple instances of the various operations simultaneously on plural nodes, and achieves faster 
execution. 

Claims 14-15 are rejected on grounds corresponding to the reasons given above for 
claims 2-3. 

As per claim 16, Urhan and Kashyap teach all the claimed subject matters as discussed in 
claim 13, and further teach partitioning first tuples into first hash tables; ^ipartitioning^second - 
tuples into second hash tables, wherein the hash tables are in the memory (Urhan, page 4, Fig. 1- 
2, page 6, Fig. 3-4). 
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As per claim 17, Urhan and Kashyap teach all the claimed subject matters as discussed in 
claim 16, and further teach allocate a portion of the memory to the first hash table; allocate a 
second portion of the memory to the second hash table; and hash join first tuples in the first hash 
table with second tuples in the second hash table (Urhan, page 4, Fig. 1-2, page 6, Fig. 3-4). 

As per claim 18, Urhan and Kashyap teach all the claimed subject matters as discussed in 
claim 17, and further teach determine that the portion of the memory allocated to the first hash 
table is full; and store first tuples in a stable storage (Urhan, page 4, Fig. 1-2, page 6, Fig. 3-4). 

As per claim 19, Urhan and Kashyap teach all the claimed subject matters as discussed in 
claim 18, and further teach continue to store second tuples in the second hash table; and hash join 
second tuples in the second hash table with first tuples in the first hash table (Urhan, page 4, Fig. 
1-2, page 6, Fig. 3-4). 

As per claim 20, Urhan and Kashyap teach all the claimed subject matters as discussed in 
claim 19, and further teach determine that the second portion of the memory allocated to the 
second hash table is full; allocate a second stable storage to the second hash table; store second 
tuples in the second stable storage; and hash join second tuples in the second stable storage with 
first tuples in the first hash table (Urhan, page 4, Fig. 1-2, page 6, Fig. 3-4). 

As per claim 21, Urhan and Kashyap teach all the claimed subject matters as discussed in 
claim 20, and further teach generate a third hash table once all first tuples and second tuples are 
redistributed to each node; retrieve one of the first tuples Jrom tftestabk storage^hashjointhe- — 
one of the first tuples with tuples in the second hash table; and store the one of the first tuples in 
the third hash table (Urhan, page 4, Fig. 1-2, page 6, Fig. 3-4). 
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As per claim 22 5 Urhan and Kashyap teach all the claimed subject matters as discussed in 
claim 21, and further teach retrieve one of the second tuples from the second stable storage; and 
hash join the one of the second tuples with tuples in the third hash table (Urhan, page 4, Fig. 1-2, 
page 6, Fig. 3-4). 

Claims 23-24 are rejected on grounds corresponding to the reasons given above for 
claims 1-2. 

As per claim 33, Urhan and Kashyap teach all the claimed subject matters as discussed in 
claim 1, and further teach storing the first tuples in the first table comprises distributing the first 
tuples across the plural nodes of the database, wherein storing the second tuples in the second 
table comprises distributing the tuples across the plural nodes (Kashyap, col. 2, lines 40-45). 

As per claim 34, Urhan and Kashyap teach all the claimed subject matters as discussed in 
claim 33, and further teach redistributing the first and second tuples to the plural nodes of the 
database system (Kashyap, col. 6, lines 15-19). 

Claim 35 is rejected on grounds corresponding to the reasons given above for claim 33. 
7. Claims 5-12 and 25-32 are rejected under 35 U.S.C. 103(a) as being unpatentable over T. 
Urhan et al. ("Urhan", "XJoin: Getting Fast Answers from slow and Bursty Networks", 
Technical Report, CS-TR-3994, UMIACS-TR-99-13, February 1999) in view of Kashyap et al. 
("Kashyap", 5,873,074 and further in view of D. DeWitt et al. ("DeWitt", "Parallel Sorting on a 

Shared-Nothing Architecture using Probabilistic^ ^^§",^^05.^)^6 Intl. _Conf._On Parallel 

and Distributed Information Systems (PDIS) 1991: 280-291). 

As per claim 5, Urhan and Kashyap teach all the claimed subject matters as discussed in 
claim 4, except for explicitly disclosing redistributing the first and second tuples to plural nodes 
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comprises redistributing based on split vectors containing predefined ranges. DeWitt discloses 
redistributing the first and second tuples to plural nodes comprises redistributing based on split 
vectors containing predefined ranges (DeWitt, page 5). Therefore, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to redistribute based on split 
vectors containing predefined ranges in the method of Urhan in order to exact splitting. 

As per claim 6, Urhan, Kashyap and DeWitt teach all the claimed subject matters as 
discussed in claim 5, and further disclose partitioning first and second tuples into hash tables in 
each node (Urhan, page 4, Fig. 1-2, page 6, Fig. 3-4). 

As per claim 7, Urhan, Kashyap and DeWitt teach all the claimed subject matters as 
discussed in claim 6, and further disclose allocating a portion of a memory to a first hash table; 
allocating a second portion of the memory to a second hash table; and hash joining first tuples in 
the first hash table with second tuples in the second hash table (Urhan, page 4, Fig. 1-2, page 6, 
Fig. 3-4). 

As per claim 8, Urhan, Kashyap and DeWitt teach all the claimed subject matters as 
discussed in claim 7, and further disclose determining that the portion of the memory allocated to 
the first hash table is full; allocating a stable storage to the first hash table; and storing first tuples 
in the stable storage (Urhan, page 4, Fig. 1-2, page 6, Fig. 3-4). 

As per claim 9, Urhan, Kashyap and DeWitt teach all the claimed subject matters as 

discussed in claim 8, and further disclose continuing to rtore^ecqndtuples in the second hash 

table; and hash joining second tuples in the second hash table with first tuples in the first hash 
table (Urhan, page 4, Fig. 1-2, page 6, Fig. 3-4). 
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As per claim 10, Urhan, Kashyap and DeWitt teach all the claimed subject matters as 
discussed in claim 9, and further disclose determining that the second portion of the memory 
allocated to the second hash table is foil; allocating a second stable storage to the second hash 
table; storing second tuples in the second stable storage; and hash joining second tuples in the 
second stable storage with first tuples in the first hash table (Urhan, page 4, Fig. 1-2, page 6, Fig. 
3-4). 

As per claim 11, Urhan, Kashyap and DeWitt teach all the claimed subject matters as 
discussed in claim 10, and further disclose generating a third hash table once all first tuples and 
second tuples are redistributed to each node; retrieving one of the first tuples from the stable 
storage; hash joining the one of the first tuples with tuples in the second hash table; and storing 
the one of the first tuples in the third hash table (Urhan, page 4, Fig. 1-2, page 6, Fig. 3-4). 

As per claim 12, Urhan, Kashyap and DeWitt teach all the claimed subject matters as 
discussed in claim 11, and further disclose retrieving one of the second tuples from the second 
stable storage; and hash joining the one of the second tuples with tuples in the third hash table 
(Urhan, page 4, Fig. 1-2, page 6, Fig. 3-4). 

Claims 25-32 are rejected on grounds corresponding to the reasons given above for 
claims 5-12. 





Application/Control Number: 09/842,991 
Art Unit: 2172 



Page 1 1 



Conclusion 



8. 



The prior art made of record and not relied upon is considered pertinent to applicant's 



disclosure. 



Agrawal et al. (5,884,320) teaches partitioning data among the processors and 
simultaneously redistribute and join data in processors. 

9. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chongshan Chen whose^telephqnejiumber js 703^305-831.9. Jhe 
examiner can normally be reached on Monday - Friday (8:00 am - 4:30 pm). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John E Breene can be reached on (703)305-9790. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

April 29, 2004 




